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Description 

This invention relates to apertured non-woven 
fabrics formed with a multiplicity of fused 
patterned regions, the apertures being formed 
within the fused regions. This invention also 
relates to the method for producing said fabric. 

Background of the invention 

It is well known in the art to produce nonwoven 
fabrics comprising webs of thermoplastic fibers, 
by heat embossing said webs. The heat embos- 
sing is carried out by passing the fusible fibrous 
web through the nip between counter-rotating 
heated rollers. One of the rollers comprises an 
embossing calender having raised projections or 
bosses, which have the effect of fusing corre- 
sponding regions of the web to provide a fused 
pattern in the web complimentary to the pattern 
"of the bosses on the calender. Normally the 
embossing calender is heated to a temperature 
above that of the softening point of the fusible 
fibers of the web. This is necessary so that the 
web travelling quickly through the nip attains the 
desired temperature. Normally, after the fibrous 
material is embossed it is taken up on a take-up 
roll, or batcher. 

In accordance with the present invention, a web 
of fusible fibers is embossed at a temperature 
above the softening point thereof and apertures 
are formed in the fused patterned areas by imme- 
diately stretching, or drafting, the web preferably 
by increasing the batcher speed relative to the 
embossing speed. 

Prior art 

Harwood, in U.S. Patent No. 3,047,444 discloses 
a method of making a nonwoven fabric by print- 
ing spaced lines of stretch-strengthenable 
thermoplastic resin adhesive on to a nonwoven 
web and jointly stretching said web and said 
adhesive while said adhesive is soft and in a 
stretchable condition to an extent sufficient to 
increase the strength of said adhesive and to 
increase the porosity of the web. There is no 
disclosure in Harwood concerning the use of an 
embossing calender in order to produce 
patterned fused regions of the web produced by 
the projections of the embossing means and nor 
is there any disclosure in Harwood concerning the 
production of apertures in any fused regions of 
the web. Although Harwood discloses the stretch- 
ing of his web, both in the machine direction and 
in the cross-direction, this is done primarily to 
affect the properties of the adhesive binder, to 
strengthen the web and to increase the general 
porosity of the web. No patterned apertures are 
produced by Harwood. 

The Dempsey, et al. U.S. Patent No. 3,478,141 
discloses a process for embossing film-fibril 
sheets by exposing the sheets to heat and 
pressure between a pair of rolls, one of the rolls 
having a heat conductive surface of a specified 
number of bosses extending from the surface of 
the roll and the other roll having a resilient 



surface. Sufficient heat and pressure is provided 
by the rolls to form translucent windows directly 
beneath the bosses while at the same time lightly 
bonding the film-fibrils in the remaining areas of 

5 the sheet without fusing them. There is no dis- 
closure in Dempsey, et al. concerning the subse- 
quent drafting of the sheet in order to produce 
any apertures therein. 
EP— A— 0 080 383 discloses an apertured non- 

w woven fabric wherein the perforations are 
obtained by calendering with differentially 
speeded heated rolls. The aperture is fused along 
a portion of the perimeter but is not surrounded 
by a perimeter of fused thermoplastic material. In 

is addition, when apertures are formed by hot 
needling, the sides are much less fused. 

Cumbers, in U.S. Patent No. 4,005,169 discloses 
a method for making a segmentally thermally 
bonded nonwoven fabric by compressing a fibr- 

20 ous web between heated members with different 
surface land patterns of isolated projections 
which overlap with each other to different extents 
in defined manner so that registration problems 
are avoided in manufacture and a complex sur- 

25 face texture is produced in the fabric. Cumbers 
does not disclose any drafting of his web in order 
to produce perforations therein. 

Gore in U.S. Patent No. 3,953,566 discloses a 
method for expanding paste formed products of a 

30 tetrafluoroethylene polymer to make them both 
porous and stronger, and heat treating them to 
increase their strength further while retaining a 
porous structure. No production of apertures by 
drafting the product is disclosed. 

35 Kalwaites in U.S. Patent No. 3,917,785 discloses 
a method of treating a layer of fibers to form a 
fibrous web having various areas of fiber concen- 
tration and opacity. The fiber layer is supported 
on an impermeable member and moving forces 

40 are applied to the supported layer. The forces 
move the fibers into areas of varying opacity and 
fiber concentration while maintaining sub- 
stantially uniform density throughout these areas. 
No heat embossing between embossing rolls, nor 

45 drafting of the web thereafter is disclosed by 
Kalwaites. 

Michalko in U.S. Patent No. 2,924,852 discloses 
a method for shaping an initially heated thermo- 
plastic fabric into a desired form under conditions 

50 permitting a distribution and balance of deforma- 
tion effects of the fabric during the shaping 
operation. The shaping of the thermoplastic is 
accompanied by stretching or drawing the fabric 
into form by means of a suitable shaped mold and 

55 a shaping ring of convenient size. Michalko does 
not disclose the production of an apertured non- 
woven fabric. 

Hence, it was an object of the invention to 
provide an apertured nonwoven fabric compris- 

60 ing a web of thermoplastic fibers wherein the 
physical properties, in particular the tensile 
strength, is increased by inducing fiber orien- 
tation in the machine direction. 
It is a further object of the invention to provide a 

65 process for producing aperture, nonwoven fab- 
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rics by which process the cross-directional 
strength of the fabric can be improved. 

Summary of the invention 

The present invention comprises an apertured 
nonwoven fabric comprising a web of thermo- 
plastic fibers, said fabric having a multiplicity of 
fused patterned regions and adjacent sub- 
stantially non-fused .regions, -there being-aper- - 
tures formed within a plurality of said fused 
patterned regions but not within said adjacent 
regions, which fabric is characterized in that each 
aperture is surrounded by a perimeter of fused 
thermoplastic material in which the original fibers 
formation is no longer present and that the fibers 
of said adjacent regions of the fabric are sub- 
stantially oriented in one direction. 

Furthermore, the present invention comprises a 
method of producing said apertured, nonwoven 
fabric which method is characterized by heat 
embossing a nonwoven fabric of thermoplastic 
fibers with embossing means having projecting 
bosses, at a temperature- above the softening 
point of said fibers, whereby the regions of the 
web compressed by the projections of the embos- 
sing means become fused and immediately there- 
after drafting said embossed web so as to create 
apertures in said fused regions, and drawing,an_d 
orienting the fibers in the adjacent non-fused 
regions of the fabric. Each aperature is 
surrounded by a perimeter of fused thermoplastic 
material. In the case of a fabric in which the fused 
patterned regions comprise both elongated and 
non-elongated regions, the elongated regions are 
in certain instances substantially free of aper- 
tures. The fabric is preferably produced by calen- 
der emboss bonding. The fibers of the adjacent 
regions of the fabric are preferably substantially 
oriented in one direction, the web having been 
drafted in said one direction so as to orient the 
fibers of the web and to increase the tensile 
strength thereof. 

Any thermoplastic polymer which is suitable for 
the preparation of fibers may be used in accord- 
ance with the present invention. Suitable thermo- 
plastic polymers are polyethylene, polypropy- 
lene, polypropylene/polyester blend, bicompo- 
nent sheath/core fibers, ethylene/vinyl acetate 
copolymer, nylon and polyester. Polypropylene 
fibers are preferably used in accordance with the 
present invention. Thermoplastic fiber blends 
with low concentrations of nonthermoplastic fib- 
ers such as rayon, may also be used, but hole 
clarity is reduced. Thermoplastic microfine fibers 
having a diameter of up to 10 microns (preferably 
melt blown polypropylene) may also be used in 
accordance with the present invention. In view of 
the greater temperature sensitivity of microfine 
fibers, lower temperatures are used when said 
fibers are heat embossed. The fabrics of the 
invention (other than those consisting of melt 
blown fibers) are produced by first forming a 
fibrous web comprising a loose array of suitable 
thermoplastic fibers, as by carding, air-laying, 
wet-laying or the like. Of course, when melt blown 



fibers are used, the web does not consist of a 
loose array of fibers, but is much more compact. 

The present fabrics are prepared by heat 
embossing a nonwoven web of thermoplastic 

5 fibers with embossing means having projecting 
bosses, at a temperature above the softening 
point of said fibers, whereby the regions of the 
web compressed by the projections of the embos- 
— — sing means become fused, and immediately 

w thereafter drafting said embossed web so as to 
create apertures in said fused regions. The 
embossing means preferably comprise a 
patterned calender, there being batcher means 
for taking up the fabric. The drafting is preferably 

is carried out in the machine direction by increasing 
the batcher speed relative to the calender speed. 
To control the amount of drafting, pull rolls may 
be inserted between the calender and the batcher. 
However, the drafting of the web may also be 

20 carried out in the cross-direction by passing the 
fabric over a bow roll. The amount of draft, 
whether in the machine or in the cross-direction 
may range up to 100%, but a preferred draft (for 
non-melt blow fabrics) is about 25% when carried 

25 out in the machine direction. When the draft is 
carried out in the cross direction, the preferred 
range is between 10% and 30%. 

Description of the drawings 
30 Figures 1, 2 and 3 are photographs of the fabric 
of Example I at 7.5x; 1Bx and 40x magnification 
respectively. Figure 4 is a photograph of the fabric 
of Example 2 at 7.5X magnification. 

35 Detailed descripiton of the invention 

The present invention comprises a method of 
heat embossing a non-woven web of thermo- 
plastic fibers at a temperature above the soften- 
ing point of the fibers whereby the regions of the 

40 web compressed by the projections of the embos- 
sing means become fused, and immediately 
thereafter drafting the embossed web so that 
apertures are formed in the fused regions. 
Preferably the fibers comprise polypropylene, 

45 although any thermoplastic polymer suitable for 
the preparation of fibers may be used. If a bicom- 
ponent fiber such as a high density polyethylene/ 
polypropylene bicomponent fiber is used, then 
the embossing temperature must be maintained 

so above the softening point of the high melting 
component of said bicomponent fiber. A pre- 
ferred conjugate fiber employs high density poly- 
ethylene, that is, linear polyethylene that has a 
density of at least 0.94 and a Melt Index (M.I.) by 

55 ASTM D-1238(E) (190°C, 2160 gms) of greater 
than 1, preferably greater than about 10, and 
more preferably from 20 to about 50. Usually the 
conjugate fibers will be composed of about 
40 — 60 weight percent, and preferably 45—55% 

60 weight, polyester, the remainder being polyethy- 
lene. 

The fabrics of the invention are produced by 
first forming a fibrous web comprising a loose 
array of the thermoplastic fibers, as by carding, 
65 air-laying or the like (or by forming a more 
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compact web of melt blown fibers). The exact 
weight of the fibrous web has not been found to be 
narrowly critical, although useful weights have 
been found to be within the range from 27.12 to 
about 135.6 g/m 2 about 0.8 to about 4 ounces per 
square yard (webs of melt blown material being in 
the lower range). This web is then conveyed to the 
nip of the embossing rollers. 

A combination of heat and pressure is applied at 
the embossing nip (at a temperature above the 
softening point of the fibers of the web) whereby 
the regions of the web compressed by the projec- 
tions of the embossing roller become fused. The 
method of the present invention encompasses 
using patterned embossing rollers generally 
known in the art. The patterned embossing rollers 
have raised patterned bosses which contact and 
compress the web as it passes through the nip of a 
pair of counter-rotating patterned embossing 
rollers. The web is thereafter taken up on a take-up 
or batcher roll. In accordance with one embodi- 
ment of the present invention, the batcher speed is 
increased relative to the embossing speed and this 
has the effect of creating apertures 10 within the 
fused regions of the web. (See Figs. 1 — 3 of the 
drawings.) !n accordance with this procedure, no 
apertures are formed within the non-fused regions 
14 of the web. Each aperture will be surrounded by 
a perimeter 12 of fused thermoplastic materialin 
which the original fibrous formation is no longer 
present. This can be clearly seen in Figures 2 and 3 
of the drawings. The stretch, or draft of the web, 
immediately after passing through the embossing 
rollers may be up to 100%, depending upon the 
extent to which the web may have already been 
stretched prior to the time it was passed through 
the embossing rollers. A preferred draft is about 
25%. This technique induces fiber orientation in 
the machine direction (see particularly Fig. 2 of the 
drawings) and this orientation increases the ten- 
sile strength of the resulting fabric. 

In accordance with a further embodiment of the 
present invention cross-directional strength may 
be augmented by passing the-web over at least- 
one bow roll, directly after embossing. A bow roll 
is, as the name implies, shaped like a bow and the 
fabric tends to be stretched in the cross-direction 
as it passes over the bow roll. In accordance with 
the latter procedure, apertures are produced 
within the fused regions of the web, the size of the 
apertures varying to some extend, upon the 
percentage draft in the cross-direction. In utilizing 
a series of bow rolls, a draft of up to 50% may be 
achieved. - ■ 

In accordance with a further embodiment of the 
present invention, the web is passed over a bow 
roll, as above described, the web being simul- 
taneously drafted in the machine direction as well, 
by increasing the batcher speed relative to the 
embossing speed. In this manner, both the cross- 
directional and machine-directional strength f 
the web may be augmented. In addition, the 
apertures will be larger than would be the case if 
the web had been stretched in one direction only. 

Before a web of bicomponent thermoplastic 



fibers is passed to the embossing rollers, the web 
may optionally be heated with heated air at a 
termperature sufficient to lightly fuse the sheaths 
to each other in order to strengthen the fabric in 

5 those areas which will subsequently not be com- 
pressed by the projections of the embossing roller. 

The invention will be illustrated in graeater 
detail by the following examples. It should be 
understood, however, that although the example 

w may describe in particular detail some of the more 
specific features of the present invention, they are 
given primarily for purposes of illustration and the 
invention in its broader aspect is not to be 
construed as limited thereto. 

15 

Example 1 

A card web of polypropylene fibers (1 .8 denier, 1 
1/2 inch staple) weighing 650 gr/yd 2 was passed 
through the nip of embossing rollers heated to 

20 165°C at a speed of 60 ft. per minute. The roll 
pressure was 226.8 kp 500 lbs per lineal 2.54 cm 
(inch). The embossing pattern (known as Ramisch 
Roll pattern No. 3926) on the embossing rollers 
may be deduced, generally, from the embossed 

25 pattern on the fabric as illustrated in Figure 1 of the 
drawings. However, it should be born in mind that 
the circular embossed areas shown in Figure 1 
were actually rectangular in shape and having 
_ their lengths in the cross direction of the fabric, 

30 prior to the drafting step. Also, the embossed 
areas which have their lengths in the machine 
direction, where also rectangular in shape, but 
shorter than those shown in Figure 1, prior to the 
drafting step. The batcher speed was adjusted so 

35 as to take up the web at 25 m (75 ft.) per minute so 
that the draft was 25%. 

The polypropylene has a softening temperature 
of about 1 50°C and a melting point of about 1 65°C. 
Apertures were formed in the fused patterned 

40 regions of the web. In addition, the fibers of the 
adjacent regions of the web were oriented in the 
machine-direction (which is from top to bottom as 
seen in Figures 1 to 3). 
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Example 2 

A" card web of Hercules Herculon T-123 polyp- 
ropylene fibers 1/3 tex (3 denier) 1.5 in staple) and 
weighing 717.62 g/m 2 (600 gr/yd 2 was passed 
through the nip of embossing rollers in which the 
embossing roll was heated to 171°C (340°F) and the 
smooth roll was heated to 166°C (330°F).The roll 
pressure was 226.8 kp 500 lbs per lineal 2.54 cm 
(inch). The embossing roll (Ramisch Pattern No. 
~3933)"sp*eed"was~'set at 24.38m/min (80 ft/minute) 
and the chill-roll speed was set at 27.43 m/min (90 
ft/minute) so that the draft was 12-1/2%. The 
polypropylene has a softening temperature of 
about 150°C and a melting point of about 165°C. 

Uniform apertures were formed in the fused 
patterned regions of the web. Most of said aper- 
tures contained some fibers 15 extending across 
then in the machine direction (which is from top to 
bottom as seen in Figure 4). 
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Example 3 

The polypropylene web of Example 1 is passed 
through the embossing rollers in the same 
manner as indicated in Example 1. However, in 
this instance, the batcher speed is the same as 
that of the embossing speed, but the web, imme- 
diately after leaving the embossing rollers is 
passed over a bow roll having a configuration 
such as to impart a draft of 10% in the cross- 
direction- of the web. The 'resulting fabric is 
formed with apertures in the fused patterned 
regions thereof. No apertures are formed within 
the adjacent regions. However, in the latter adja- 
cent regions of the web, the fibers are oriented in 
the cross-direction thereof. 

Example 4 

A melt blown web of polypropylene fibers 
weighing 418.61 g/m 2 (350 gr/yd 2 } was passed 
through the nip of embossing rollers heated to 
150°C (the smooth roll being heated to 140°C),ata 
speed of 9.14 m/min (30 feet per minute), the roll 
pressure being 89.29 kg/cm (500 lbs. per lineal 
inch). The embossing pattern was Ramisch Roll 
pattern No. 3926. The batcher speed was adjusted 
so as to take up the web at 12.19 m/min (40 feet 
per minute) so that the draft was 33-1/3%. Aper- 
tures, all of good clarity, were formed in the fused 
patterned regions of the web. The melt blown 
polypropylene has a softening temperature of 
about 120°C. 

Figure 2, which shows the fabric of the inven- 
tion at 15X magnification illustrates the apertures 
which are formed in the fused patterned regions 
of the web. It will be noted that each aperture is 
surrounded by a perimeter of fused thermoplastic 
material. In view of the fact that the fabric of 
Figure 2 was prepared in accordance with the 
process of Example 1 in which the fabric was 
drafted in the machine-direction, the fibers 13 are 
oriented in the machine-direction. Other com- 
ments concerning the fabric illustrated in Figure 1 
— are-as-follows:-1)-Rectangular embossed areas 
which have their lengths in the cross direction of 
the fabric yield good hole clarity and the holes are 
nearly circular due to the fabric extension and 2) 
rectangular embossed areas which have their 
lengths in the machine direction of the fabric yield 
a much lower degree of aperturing. 

The fabric shown in Figure 1 has embossed 
fused regions 11 and 12 corresponding to the 
pattern on the embossing roll used in Example 1. 
Similarly, the fabric shown in Figure 4 has embos- 
sed, fused regions 16 corresponding to the 
pattern on the embossing roll used in Example 2. 

The fabrics of the present invention are 
especially useful as industrial wipes. Where better 
hand properties are desirable the fabrics of the 
present invention may be prepared utilizing 
blends of polypropylene with rayon or polyester 
or bicomponent fibers such as high density poly- 
ethylene/polypropylene. 

The fabrics of the invention, when prepared 
from melt blown fibers are especially useful f r 
low stain, high opacity napkin facingsrthe degree- 



of opacity is affected by the relative amount of 
embossing area of the embossing calender used. 
If embossing areas in the 5% — 15% range are 
used, this provides good opacity, tear strength 

5 and softness. 

Although present Example 3 illustrates the 
drafting of the web in the cross-direction utilizing 
a bow roll, nevertheless this cross-directional 
stretching may be accomplished by other means 

w -such as the mechanism shown in Figure 27 of the 
Harwood U.S. Patent No. 3,047,444. In the latter 
mechanism, the web is gripped along its opposite 
edges by suitable devices on diverging chains 
which act to stretch the web transversely and 

75 deliberately widen the web to the desired extent 
up the the take-up roll. 

Claims 

20 1. An apertured nonwoven fabric comprising a 
web of thermoplastic fibers, said fabric having a 
multiplicity of fused patterned regions and adja- 
cent substantially non-fused regions, there being 
apertures formed within a plurality of said fused 

25 patterned regions but not within said adjacent 
regions, characterized in that each aperture is 
surrounded by a perimeter of fused thermoplastic 
material in which the original fibrous formation is 
no longer present, and that the fibers of said 

30 adjacent regions of the fabric are substantially 
oriented in one direction. 

2. The fabric of Claim 1 wherein said nonwoven 
fabric comprises a card web. 

3. The fabric of Claim 1 wherein said fibers are 
35 selected from the group consisting of polyethy- 
lene, polypropylene, polypropylene/rayon blend, 
polypropylene/polyester blend, bicomponent 
sheath/core fibers, ethylene/vinylacetate copoly- 
mer, nylon and polyester. 

40 4. The fabric of Claim 3, wherein said fibers 

comprise polypropylene. 

5. The fabric of Claim 1 in which said fused 
patterned reg ions comprise both elongated and 
non-elongated regions, and wherein said elon- 

45 — gated regions-are substantially free of apertures. 

6. The fabric of Claim 3, said fabric weighing 
between 418.61 and 2093.05 g/m 2 (350 and 1750 
gr/yd 2 ). 

7. The fabric of Claim 4, said fabric weighing 
so about 777.42 g/m 2 (about 650 gr/yd 2 ). 

8. An industrial wipe, prepared from the fabric 
of Claim 1. 

9. The fabric of Claim 1 wherein said fibers in 
said adjacent regions are oriented in the machine 

55 direction of said fabric. 

10. The fabric of Claim 1 wherein said fibers in 
said adjacent regions are oriented in the cross 
direction of said fabric 

11. The fabric of claim 1 wherein said fibers in 
60 said adjacent regions are oriented in both the 

machine direction and cross direction of said 
fabric. 

12. A method of producing an apertured, non- 
woven fabric comprising a web of thermoplastic 

-65— fibersr said fabric having a multiplicity f fused 
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patterned regions and adjacent substantially 
non-fused regions, there being apertures 
formed within a plurality of said fused 
patterned regions but not within said adjacent 
regions, each aperture being surrounded by a 
perimeter of fused thermoplastic material in 
which the original fibrous formation is no 
longer present; characterized by heat embos- 
sing a nonwoven web of thermoplastic fibers 
with embossing means having projecting 
bosses, at -a temperature above the softening 
point of said fibers, whereby the regions of the 
web compressed by the projections of the 
embossing means become fused and imme- 
diately thereafter drafting said embossed web 
so as to create apertures in said fused regions, 
and drawing and orienting the fibers in the 
adjacent non-fused regions of the fabric. 

13. The method of Claim 12, in which the 
draft ranges between 10% and 100%. 

14. The method of Claim 12 in which the 
draft ranges between 10% and 30%. 

15. The method of Claim 12 wherein said 
fibers are selected from the group consisting of 
polyethylene, polypropylene, polypropylene/ 
rayon blend, polypropylene/polyester blend, 
bicomponent sheath/core fibers, ethylene/viny- 
lacetate copolymer, nylon and polyester. 

16. The method of Claim 15 wherein said 
fibers comprise carded polypropylene. 

17. The method of Claim 15 wherein said 
fibers comprise bicomponent sheath/core fibers, 
and the embossing temperature is maintained 
above the softening point of the higher melting 
component of said bicomponent fibers. 

18. The method of Claim 15 wherein said 
fibers comprise melt blown polypropylene. 

19. the method of Claim 12 whereby the 
drafting is carried out in the cross direction 
while the web is simultaneously drafted in the 
machine direction as well, by increasing the 
batcher speed relative to the embossing speed. 

20. The method of Claim 12 wherein said 
nonwoven web of thermoplastic fibers is sub- 
stantially unbonded prior to embossing and 
said adjacent nonfused regions are sub- 
stantially oriented in the direction of drafting 
during the creation of apertures in said fused 
regions. 

Patentanspruche 

1. Nicht gewebtes Gefuge mit Offnungen aus 
einer Bahn von thermoplastischen Fasern, 
wobei das Gefuge eine Vielzahl von geschmol- 
zenen gemusterten Bereichen und angrenzend 
im wesentlichen nicht geschmolzene Bereiche 
aufweist, in vielen der geschmolzenen gemu- 
sterten Bereichen, aber nicht in den angrenzen- 
den Bereichen, Offnungen gebildet sind, 

dadurch gekennzeichnet, daB jede Offnung 
von einem Umkreis geschmolzenen Materials 
umgeben ist, in dem die ursprungliche Faser- 
struktur nicht mehr vorhanden ist, und die 
Fasern der angrenzenden Bereiche des Gefuges 



im wesentlichen in einer Richtung orientiert 
sind. 

2. Gefuge nach Anspruch 1, in dem die nicht 
gewebte Bahn ein Flor ist. 

£ 3. Gefuge nach Anspruch 1, in dem die 
Fasern unter Polyethylen, Polypropylen, einem 
Gemisch von Polypropylen und Reyon, einem 
Gemisch von Polypropylen und Polyester, Zwei- 
Komponenten-Fasern aus Hulle und Kern, 

70 einem Ethylen-Vinylazetat-Copolymer, Nylon 
und Polyester gewahlt sind. 

4. Gefuge nach Anspruch 3, in dem die 
Fasern Polypropylen sind. 

5. Gefuge nach Anspruch 1, in dem die 
15 geschmolzenen gemusterten Bereiche sowohl 

gedehnte als auch nicht gedehnte Bereiche 
umfassen und die gedehnten Bereiche im 
wesentlichen keine Offnungen aufweisen. 

6. Gefuge nach Ansrpuch 3 mit einem 
20 Gewicht von 418,61 bis 2093,05 g/m 2 (350 bis 

1750 g/yd 2 ). 

7. Gefuge nach Anspruch 4 mit einem 
Gewicht von etwa 777,42 g/m 2 (etwa 650 g/yd 2 ). 

8. Industrielle Wischtucher, hergestellt aus 
26 dem Gefuge nach Anspruch 1. 

9. Gefuge nach Anspruch 1, in dem die 
Fasern in den angrenzenden Bereichen in der 
Faserrichtung des Gefuges orientiert sind. 

10. GefOge nach Anspruch 1, in dem die 
30 Fasern in den angrenzenden Bereichen quer zur 

Faserrichtung des Gefuges orientiert sind. 

11. Gefuge nach Anspruch 1, in dem die 
Fasern in den angrenzenden Bereichen sowohl 
in Faserrichtung als auch quer. zur Faserrich- 

35 tung des Gefuges orientiert sind. 

12. Verfahren . zur herstellung eines nicht 
gewebten Gefuges mit Offnungen aus einer 
Bahn von thermoplastischen Fasern, wobei die 
Bahn eine Vielzahl von geschmolzenen gemu- 

40 sterten Bereichen und angrenzend im wesent- 
lichen nicht geschmolzene Bereiche aufweist, in 
vielen der geschmolzenen gemusterten Berei- 
che, aber nicht in den angrenzenden Bereichen, 
Offnungen gebildet sind und jede Offnung von 

45 einem Umkreis geschmolzenen, thermoplasti- 
schen Materials umgeben ist, in dem die 
ursprugliche Faserstruktur nicht mehr vorhan- 
den ist, gekennzeichnet durch 
HeiBpragung einer nicht gewebten Bahn von 

so thermoplastischen Fasern mit Pragevorrichtun- 
gen mit Vorsprungen bei einer Temperatur 
uber dem Erweichungspunkt der Fasern, wobei 
die durch die Vorsprunge der Pragevorrichtun- 
gen verdichteten Bereiche der Bahn geschmol- 

55 zen werden, und sofort darauf folgendes Ver- 
strecken der gepragten Bahn, sodaft Offnungen 
in den geschmolzenen Bereichen entstehen, 
und Ziehen und Orientteren der Fasern in den 
angrenzenden, nicht geschmolzenen Bereichen 

60 des Gefuges. 

13. Verfahren nach Anspruch 12, in dem die 
Verstreckung von 10% bis 100% betragt. 

14. Verfahren nach Anspruch 12, in dem die 
Verstreckung von 10% bis 30% betragt. 

65 15. Verfahren nach Anspruch 12, in dem die 
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Fasern unter Polyethylen, Polypropylen, einem 
Gemisch von Polypropylen und Reyon, einem 
Gernisch von Polypropylen und Polyester, Zwei- 
Komponenten-Fasern aus Hulle und Kern, einem 
Ethylen-Vinylazetat-Copolymer, Nylon und Polye- s 
ster gewahlt werden. 

16. Verfahren nach Anspruch 15, in dem dem 
Fasern aus kardiertem Polypropylen sind. 

17. Verfahren nach Anspruch 15, in dem die 
Fasern Zwei-Komponenten-Fasern aus Hulle und w 
Kern sind und die Pragetemperatur uber dem 
Erweichungspunkt der hoherschmelzenden Kom- 
ponent der Zwei-Komponenten-Fasern gehalten 

wi rd. 

18. Verfahren nach Anspruch 15, in dem die 75 
Fasern aus schmelzgeblasenem Polypropylen 
sind. 

19. Verfahren nach Anspruch 12, in dem die 
Verstreckung in Querrichtung durchgefuhrt wird, 
wahrend die Bahn gleichzeitig auch in Faserrich- 20 
tung verstreckt wird durch Erhohen der Etnspeis- 
geschwindigkeit, bezogen auf die Pragegeschwin- 
digkeit. 

20. Verfahren nach Anspruch 12, in dem die 
nicht gewebte Bahn von thermoplastischen 25 
Fasern im wesentlichen vor dem Pragen nicht 
geschtchtet ist und die" angrenzenden, nicht 
geschmolzenen Bereiche im wesentlichen in Ver- 
streckrichtung wahrend der Bildung der Offnun- 

gen in den geschmolzenen Bereichen orientiert 30 
werden. 

Revendications 

1 . Etoffe non-tissee a trous comprenant un voile 35 
de fibres thermoplastiques, ladite etoffe ayant 

une multiplicite de regions a dessin fondu et de 
regions a dessin essentiellement non fondu adja- 
centes, avec des trous formes dans plusieurs 
desdites regions a dessin fondu mais non dans 40 
lesdites regions adjacentes, caract£risee en ce 
que chaque trou est entoure* par un perimetre de 
matiere thermoplastique fondue, ou la formation 
fibreuse d'origine n'est plus presente, et en ce 
que les fibres desdites regions adjacentes de 45 
I'etoffe sont essentiellement orientees dans une 
direction. 

2. Etoffe de la revendiction 1, ou ladite etoffe 
non-tissee comprend un voile de carde. 

3. Etoffe de la revendication 1, dans laquelle so 
lesdites fibres sont choisies dans le groupe cons- 

titu£ par le polyethylene, le polypropylene, un 
melange polyproplene/rayonne, un melange 
polypropylene/polyester, des fibres bicompo- 
sants gaine/noyau, un copolymere ethylene/ace- 55 
tate de vinyle, le nylon et le polyester. 

4. Etoffe de la revendication 3, ou lesdites fibres 
comprennent du polypropylene; 

5. Etoffe de la revendication 1, ou lesdites 
region a dessin fondu comprennent a la fois des so 
regions allongees et des regions non-allongees, 

et ou lesdites regions allongees sont essentielle- 
ment depourvues d'ouvertures. 

6. Etoffe de la revendication 3, ladite Etoffe 
pesant entre 418,61 et 2093,05 g/m 2 . 65 



7. Etoffe de la revendication 4, ladite etoffe 
pesant environ 777,42 g/m a . 

8. Article d'essuyage industriel, prepare a partir 
de I'etoffe de la revendication 1. 

9. Etoffe de la revendication 1, ou lesdites fibres 
dans lesdites regions adjacentes sont orientees 
dans la direction de la machine de ladite 6 toff e. 

10. Etoffe de la revendication 1, ou lesdites 
fibres dans lesdites regions adjacentes sont orien- 
tees dans la direction transversale de ladite etoffe. 

11. Etoffe de la revendication 1, ou lesdites 
fibres dans lesdites regions adjacentes sont orien- 
tees tant dans la direction de la machine que dans 
la direction transversale de ladite etoffe. 

12. Procede de production d'une etoffe non- 
tissee a trous comprenant un voile de fibres 
thermoplastiques, ladite etoffe ayant une multipli- 
cite de regions a dessin fondu et de regions 
essentiellement non-fondues adjacentes, avec 
des trous formes dans plusieurs desdites regions 
a dessin fondu mais non dans lesdites regions 
adjacentes, chaque trou etant entoure d'un peri- 
metre de matiere thermoplastique fondue, ou la 
formation fibreuse d'origine n'est plus presente; 
caracterise en ce qu'on gaufre a la chaleur un 
voile non-tisse de fibres thermoplastiques avec 
un moyen de gaufrage ayant des gaufres sail- 
lantes, a une temperature superieure au point de 
ramollissement desdites fibres, ce qui fait que les 
regions de I'etoffe comprimees par les saillies du 
moyen de gaufrage deviennent fondues puis 
immediatement ensuite en ce qu'on etire ladite 
etoffe gauffr^e de maniere a creer des trous dans 
lesdites regions fondues, et en ce qu'on etire et 
qu'on oriente les fibres dans les regions non- 
fondues adjacentes de I'etoffe. 

13. Procede de la revendication 12, ou retire- 
ment se situe entre 10% et 100%. 

14. Procede de la revendication 12, ou retire- 
ment se situe entre 10% et 30%. 

15. Proced^ de la revendication 12 ou lesdites 
fibres sont choisies dans le groupe constitue par 
le polyethylene, le polypropylene, le melange 
polypropylene/rayonne, le melange polypropy- 
lene/polyester, les fibres bicomposants gaine/ 
noyau, le copolymere ethylene/acetate de vinyle, 
le nylon et le polyester. 

16. Procede de la revendication 15, ou lesdites 
fibres comprennent du polypropylene carde. 

17. Procede de la revendication 15, ou lesdites 
fibres comprennent des fibres bicomposants 
gaine/noyau, et la temperature de gaufrage est 
maintenue au-dessus du point de ramollissement 
du composant a plus haut point de fusion des- 
dites fibres bicomposants. 

18. Procedd de la revendication 15, ou lesdites 
fibres comprennent du polypropylene souffle par 
fusion. 

19. Procede de la revendication 12, ou retire- 
ment est conduit dans la direction transversale 
tandis que le voile est simultanement etire 5 dans 
le direction de la machine en augmentant la 
vitesse du batcher rouleau d'enroulement) par 
rapp rt a la vitesse de gaufrage. 

20. Procede de la revendication 12, ou ledit 
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voile non-tisse de fibres thermoplastiques est 
essentiellement non-lie avant gaufrage et ou les- 
dites regions non-fondues adjacentes sont essen- 



tiellement orient6es dans la direction de retire- 
ment pendant la creation des trous dans lesdites 
regions fondues. 
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